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4. Input Terminals 
4-1. TFT-LCD panel driving 
CN] (Interface signals) 


Used connector:DF9L-31P-1V (Hirose Electric Co., Ltd.) 
Corresponding connector:DF9 -SIS-IV ( ' ) 

DF9A-31S-1V ( ’ ) 

DF9B-31S-1V C ” ) 


Pin No* 

Symbol 

Function 

Remark 

1 

RO 

RED data signal (LSB) 


L ^ 

GND 



3 

R1 

RED data signal 


4 

Vsync 

Vertical synchronous signal 

[Notel] 

5 

R2 

RED data signal 


6 

llsync 

Horizontal synchronous signal 

[Notel] 

7 

R3 

RED data signal (lilSB) 


8 

GND 



E) 

GND 



10 

CK 

Clock signal for sampling each data signal 


11 

GO 

GREEN data signal (LSB) 

— 

12 

~GND ' 

. 


13 

G1 

GKEEN data signal 


14 

TST 

This should be electrically opened during operation 


15 

GND 



Ifi 

TST 

1 This should be electrically opened during operation 


17 

C2 

GREEN data signal 


18 : 

TST 

This should be electrically opened during operatiori 


19 

G3 

GREEN data s.ignal (MSB) 


20 

GND 

-.UL. nil . 


21 

GND 

1 


22 : 

Vcc 

+ 5V power supply 


23 ■ 

BO 

BLUE data signal (LSB) 


24 

Vcc 

+ 5V power supply 


25 

B1 

BLUE data signal 


26 

TST 

This should be electrically opened during operation 

i 

27 

GND 



28 

ENAB 

Data enable signal 

[Note2) 

29 

B2 

BLUE data signal 


30 

GND 



31 

D3 _ 

BLUE data signal (MSB) "] 



cor 


iSiThe .shielding case is connected with GND. 

[Notel] 480 line, 400 line or 350 line mode 
is selected by the polarity combinati 
of the both synchronous signals. 

[Note2] The hori2onta] display .start timing is settled with a rising timing of this signal. 
In ca.se F.NAB i.s fixed “Low", tlie ho.ri^o^tal start timing is determind in the module, 
(refer to 7-2) Don't use ENAB .signal fixed 'Tligh''. 
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1. Application 

This spscifi cation applies to color TFT~LCD module. LQI0D131. 

2. Overview 

This module is a color active iBatrix LCD module incorporating amorphous silicon TFT 
(Thin Film Transistor). It is composed of a color TFT-ICD panel, driver ICs. control 
circuit, power supply circuit and a backlight unit. Graphics and texts can be 
displayed on a 640x3x480 dots panel in 4.096 colors by supplying 12 bit data signal, 
four timing signals. +5V DC supply voltage for TFT-LCD panel driving and supply voltage 
for backlight. Optimum viewing direction is 6 o clock. 

The 400 line and 350 line modes in addition to the 480 line modes can be also applied 
for this module. 

Backlight-drivi ng DC/AC inverter is not built in this module. 


3, Mechanical Specifications 


Parameter 

Specifications 

Unit 

Display size 

26 (10.4") Diagonal 

cm 

Active area 

211. 2(H) X 158. 4(V) 

ntm 

Pixel fonnat 

640(H)x4S0(V) 

pixels 

(1 pixel == G-f-B dots) 


Pixel pitch 

0. 33(H) xO. 33(V) 

J 

m 

Pi.xel configuration 

R. G, B vertical stripe 

1 

Display mode 

Normally white 


Unit outline dimensions 

242.5(ir)xlT9.4(H)xlI. 5(D) 

mm 

Weight 

500+10 

__1 

8 

* / i. e V. ! 

Surface treatment (Haze) | Anti-glare and hard-coating 2H (2.5*^) j 

(S) 


*1. With the exception of the backlight connector, electric parts and rear cover. 
Outline dimensions is shown in Fig. 1 
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4--2. Backlight driving 

Used connector : BHR-03VS-1(JST) 

rjio Corresponding connector:5M02(8. Q)B-BHS(JST) 


Pin no.l symbol 

function 

1 ! V ni GH 

Power supply for lamp (High voltage side) 

2 j N C 

This is electrically opened. 

3 1 V LOW 

Power supply for lamp (Low voltage side) 


5. Absolute Maximum Ratings 


Parameter 

Symbol! Conditio^ 

Ratings 

linit 

Remark 

Input voltage 

Vi i Ta*25t ! 

-0.3 - Vcc + 0. 3 

V 

[NoteU 1 

+5V supply voltage 

Vcc j Ta»25C ! 

0 - 7 

V ; 

_J 

Storage temperature 

Tstg 1 - ' 

-25 +60 

°c 

[Note2] ; 

Operating temperature (Ambient) 

Topa - 

0 +50 

°c 

] 


[Notell CK, R0'E3, G0'G3. BO-BS. Hsync. Vsync, ENAB 


[Note2] Humidity : 95!«RH Max. at Tai40^. 

Maximuni wet-bulb temperature at 39'C or less at Ta>40C. 
No condensation. 


6, Electrical Characteristics 
6-1. TFT-LCI) panel driving 


V ** * -»w-r - -- ' — 

Parameter 

Syinbol 

Min, 

^ Typ. 

Max, 

Unit 

Remark 

+ 5V ! Supply voltage 

Vcc 

+4. 5 

+5.0 

+5.5 

V 

[Notel] 

1 Current dissipation 

Icc 

- 

200 

500 

m A 

INote2] 

Permissive input ripple voltage 

Vr p 

- 

- 

100 

mVp“p 

Vcc 

Input voltage (Low) 

Vi L . 

- 

- 

+1.5 

V 

Vcc=+5V 

Input voltage (High) 

Vn. 

f3, 5 

_ 

“ 

V 

[Note3] 

Input current (low) 

loL 


■ 

1 

U A 

v,=ov 

[Note33 
...1 

input current (High) 

lout 



1.0 

: U A 

V,=Vcc 1 

[Note4] j 


I 'U? 5 

1 

1 


1 60.0 

i 

1 

uA 

V.=Vcc 1 

[Notcp] i 


9 'J 
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Vcc-dip conditions shoud' also follow the Vcc-turn-on conditions 
CNote2l Typical current situation : Black pattern, (at 480 line mode. Vcc=+5.0V) 
[Notes] CK. RO'ES. GO-GS. BO'BS. Itsync, Vsync. ENAB 
[Note4] CK. RO'RS, GO'GS. B0-B3. flsync. Vsync 
[Noteo] ENAB 

6-2. Backlight driving 

The backlight systera is an edge^lighting type with single CCFTiCold Cathode 
Fluorecsnt Tube). 

~The characteristics of single lamp are shown in the following table. 

Ta=25'C 


Parameter 

Symbol 

Min. 

Typ. 

Max, 

1 I'nit 

Remark 

Lamp voltage 

V,. 


540 


i Vrms 

Just for reference 

Lamp current 

Ii. 

' 2.5 

3.7 

4, 5 

1 mArms 

[Notell 

Lamp power consumption 

Pi. 

- 

2.0 

- 

i 

[Note2] 

Lamp frequency 

Fi 

20 

1 - 

60 

i kH^ 

1 [Note3] 

Kick-off voltage 

v. 

” i 

f 

i liOO 

\ Vruis 

1 Ta=25‘C i 


1 ~ 

-n 1 

1300 

i Vrms 

i Ta=0t ! 

Lamp life time 

L,. 

10000 

- 

- 

i' h 

[Note4] 


[Notel] Available current range considering light-adjustifient, 
[Notc2) Calculated value for reference. (Ii.xV,.) 


[NoteS] Lamp frequency may produce interference with horizontal synchronous frequency, 
and this may cause beat on the display. Therefore lamp frequency shall be 
detached as much as possible front the horizontal synchronous frequency and 
its harmonics to avoid interference, 

[Nnte4] Brightness becomes SOK of the original value under standard condition. 

(l!,=3. TmArins) 

Note) The turn-on characteristcs and the life of the backlight depend greatly on 

the inverters characteristics as a power source. Before you order the inverters 
from vendors, make sure that the ill-lighting like flickering, not-being-turned-on 
or else will not occur because of the un-adjustment between the inverter and the 
backlight. It is reconunended that the trial conditions far above confirmation 
should be as close to the practical situation as they can be. 


L 'd 
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7, Timing Characteristics of input signals 


Input signal waveforms are shown in Fig. 2”(D'~®- 
7-i. Timing characteristics 


Parameter 

Symbol 

Mode 

Min* 

Typ, 1 Max. 

Unit 

Remark 

Clock 

Frequency 

l/Tc 

"all 

- 

25.18 

28.33 

__ 

MHz 


High time 

Tch 

9 

5 

“ 

- 

ns 


Low time 

Tcl 

ff ' 

10 

- 


ns 


Data 

Setup time 

Tds 

tf 

5 


- 

ns 


Hold time 

Tdh 

>} 

10 

- 

- 

ns 


Horizontal 
sync, 'signal 

Cycle 

TH 

9 

30. 00 

31.78 

- 

/fS 


9 

770 

800 

900 

clock 

Pulse width 

THp 

.f 

2 

96 

200 

clock 


Vertical 

sync, signal 

■Cycle 

TV ^ 

480 

515 

525 

560 

line 


400 

445 

449 

480 

line 


' 350 

447 1 

449 

510 

line 

1 

Pulse width 

TVp 

all 

2 

- 

34 

line 

1 

1 

Horizontal display period 

THd 

y 

640 j 640 

640 

clock 

i 

[ 

Rsync-Clock 
phase difference 

THc 

.1 

10 


Tc-10 

ns 


Hsync-Vsync 
phase difference 

TVh 

" i 

0 


TH-THp 

ns 



Note) In case of lower frequency, the deterioration of display quality, flicker etc., 
may be occured, 

7-2. Horizontal display position and Data enable signal 

Horizontal display position is setlled by data enable signal, horizontal display 
starts from rising of the data enable signal. 


Timing characteristics 


Parameter 

Symbol 

Mode 

Min. 

Typ, ! Max. 

Unit 

Remark 

Enable signal 

_1 

Setup time 

Tes 

all 

5 

- 1 Tc-10 

ns 


Pulse width 



2 

640 ! 640 

clock 


Hsync-Enable signal 
phase difference 

THe 

. 1 

1 44 

i - ! 164 

1 

1 

clock 



Note) If data enable terminal (EN,\B) is fixed "Low", the display starts front the 
data of ClO'l(clock) as shown in Fig. 
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7-3. Vertical display pgsition 

If sire, signals have the polarity discribed in 4-1 (Notel) and have values shown 
in the following table, the vertical display position is automatically centered 
at each mode of VGA : 480 line. 4D0 line and 350 line. 

In 400 and 350 line modes, the display position will not be centered on the screen 


if the cycle of vertical synchronous signal. TV, deviates from typical values. 
The data enable signal has no relation to the vertical display position. 


mode 

V-data start(TVs) 

V-data period(TVd) 

V-display start 

V-display period 


Remark 

480 

34 

480 

34 

480 

line 


400 

34 

400 

443-TV 

480 

I line 

[Notel] 

i 

350 

61 

350 

445-TV 

480 

I line 

rt /n __3 


[Notel] Since the data in the vertical data invalid period is displayed in 400 and 350 line 
modes, inputting all data ”0" is recoitimended during vertical data invalid period, 
(refer to the following figure) 


data invalid period 

"" i 

^ata period 

1 

! 

data invalid period 



400 I ins? CTV-449) 


401inffe 


4001 i DM 


40lin«s 


X 


data invalid period 

I lines 




data period 


3.?0 lines 

data invalid period 

”1 

1 lines 




*^50 linss [nc7i3e {TV-4i?^) 


7-4. Input Data Signals and Display Position on the screen 


Pi splay of input data (480 lines aofie) 

(H'V; 



tuP 


6 'd 
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D 


D 


Fig. 2-(ii Input Kignal waveforms (480 line mode) 
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I'if!. 2-@> Inpbit signal waveforis (350 lino mkIc) 
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9. Optical Characteristics 


Ta=25tVcc=+5V 


1 Parameter 

Symbol 

Condition 

Kin. ! Typ. 

Max, 

Unit 

Remark 

Viewing 
angle range 

Horizontal 

^21,22 

CR.->10 

3 5 


- 

Deg. 

CNotel.4} 

Vertical 

^11 

1 0 

- 


Deg. 

^12 

3 0 


- 

Deg. 

Contrast ratio 

C R 

OjiEiuiitf viftinc 
nnglc 

6 0 

- 

- 


CNote2.4] 

Response 

time 

Rise 

T r • 

5=0" 

- 

3 0 

- 

ms 

[Notes.43 

Decay 

T d 

- 

5 0 

- 

ms 

Chromaticity of 
whi te 

X 

- 

0.313 

- 


[Note4] 

y 

1 .. 

^0"329' 

- 


Luminance of white 

Yi 

50 

7 0 

- 

cd/ni“ 

White Uniformity 

6 w 

- 

- 

1.45 


[Note53 


^The measurement shall be executed i5'20 minutes after lighting at rating. 
The optical characteristics shall be measured in a dark room or equivalent 
state with the method shown in Fig. 3 below. (Ir.=3. TmAritis) 



H'd 


Id 00:5 nHl 00-i^NVf 












[NotelJ Definitions of viewing angle range: 
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i:.- 

6 □' cioc^ d irccticirt 


![Note2] Definition of contrast ratio; 

The contrast ratio is 'defined as the following. 

Luminance (brightness) with all pixels white 
Contrast atio Luminance (brightness) with all pixels black 


[NoteSl Definitions of response time; 

The response time is defined as the following figure and shall be measured by 
switching the input signal for '‘black’’and “white". 



[Note^l This shall be measured at center oJ^ the screen. 


[Noteo] Definition of white uniformity: 

White uniformity is defined as the 
following with five measurements 
(A-E). 

^ Maximum Luminance of five points (brightness) 

■*■■ ■ — ■! II ■■■ I ir' M I-1 . . 

Hinimiini Luminance of five points (brightness) 


160 320 4S0 pixel 

1 ■ I_ 


'. ..r 

- :. 


1 

. 

.4>--- 

p. .‘ A 


■■240 


' 1 1 


•jDU 

piJiel 
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Display .Quality 

The display quality of the color TFT-LCD module shall be in compliance vith the 
Incoming Inspection Standard. 


. 11. Handling Precautions 

11-1. Be sure to turn off the power supply when inserting or disconnecting the cable. 


11-2, Others 

a) Be sure to design the cabinet so that the module can be installed without any extra 
stress Such as warp or twist, 

b) Since the front polarizer is easily damaged, pay attention not to scratch it. 

c) Wipe off water drop immediately. Long contact with water may cause discoloration 

or spots. 

d) When the panel surface is soiled, wipe it with absorbent cotton or other soft cloth, 
el Since the panel is made of glass, it may break or crack if dropped or bumped on 


hard surface. Handle with care. 

f) Since CMOS LSI is used in this module, take care of static electricity and injure 
the human earth when handling. 

g) Observe all other precautionary requirements in handling components. 

h) This module has its circuitry PCBs on the rear side and should be carefully handled 
in order not to be stressed. 

Otherwise possibility occurs that some of the Components are damaged. 


12. Packing form 

al Piling number of cartons : HA.\. 7 

b) Package quantity in one carton : M.AX. 10 

c) Carton size ; 413(lf)>t288(H)x351(Dlrara 

d) Total mass of 1 carton filled with full modules ; TOOGg 
Pacl(.ing form is shown in Fig. 4. 


91 'd 
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3, Reliability test items 

----- 

No 

Test item 

Conditions 

1 

High temperature storage test 

Ta=60t 240h 

? 

Low temperature storage test 

Ta*-25t 240h . , 

3 

iligh temperature S high 
humidity operation test 

TaM0t;95?JRIl 240h 
(No condensation) 

” 4 

High temperature operation test 

Ta=50t 240h 

5 

Low temperature operation test 

Ta=0'C 240h 

6 

Vibration test 
(non-operating) 

Frequency:10'57Hz/Vibration width (one side):0. 075mffl 
i58-500H2/Gravity;9. Sm/s* 

Sweep time : 11 minutes 

Test period : 3 hours 

(1 hour for each direction of X,Y,2) 

7 . 

Shock test 
(non-operating) 

lUax. gravity ; 490m/s’ 

i 

Pulse width ; llms. sine wave | 

1 Direction : iX. ±Y. iZ | 

! once for each direction. ■ i 


[Result Svaluation Criteria] 

Under the display quality test conditions with nontal operation state, these shall be 
no change which may affect practical display function. 


14. Others 

i) Lot No, Label: 


SHARP 

L Q 1 0 D i 3 1 

17 3 '1 0 ? t-i- 

\f D Z IN TAP .'t N . 




.mfi i^o. 


Lot No. 


2) Adjusting volume have been set optimally before shipment, so do not change any 
adjusted value. If adjusted value is changed, the data mentioned in these 
specifications literature may not be satisfied. 

3) Disassembling the module can cause permanent damage and should be strictly 
avoided. 

4) Please be careful since image retention may occur when a fixed pattern is displayed 
for a long time. 

5) If any problem occures in relation to the description of these specifications 
literature.it sliall be resolved through discussion with spirit of cooperation. 
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